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ensing and control of Bluetongue virus infection in epithelial
ells via RIG-I and MDA5 helicases
. Chauveau ∗, V. Doceul, E. Lara, M. Adam, E. Breard, C. Sailleau, S.
ientara, D. Vitour
ANSES-INRA-ENVA, Maisons-Alfort, France
Background: Bluetongue virus (BTV), an arthropod-borne
ember of the Reoviridae family, is a double-stranded RNA seg-
ented virus that causes an economically important livestock
isease which has spread across Europe in recent decades. It can
nfect many species of domestic and wild ruminants including
heep, deer, cattle and goats. Type I interferon (alpha/beta inter-
eron [IFN-/]) production was reported in vivo and in vitro upon
TV infection.However the cellular sensors and signalingpathways
nvolved in this process remain unknown.
Methods: The effect of BTV strains and replication on IFN- 
roduction during a kinetic of infection was assessed at the mRNA
evel by real-time quantitative RT-PCR (RT-q-PCR) and at the pro-
ein level by IFN-  ELISA. The involvement of the IRF3 and NF-kB
ranscriptional factors in the IFN- production was determined by
mmunoblot and immunoﬂuorescence analyses. SiRNA-mediated
nockdown of several pattern-recognition receptors (PRRs) was
sed to determine their contribution in the IFN- production fol-
owing BTV infection.
Results: Upon BTV infection of A549 cells, expression of IFN-
and other pro-inﬂammatory cytokines was strongly induced at
oth protein and mRNA levels. This production appeared to be
ependent on virus replication, since infectionwithUV-inactivated
irus could no longer induce IFN-. We could also demonstrate
hat BTV infection activated the IRF3 and NF-kB pathways. Inter-
stingly, the expression of IFN- mRNA was greatly reduced after
iRNA-mediated knockdown of the RNA helicases retinoic acid-
nducible gene-I (RIG-I) or melanoma differentiation-associated
ene 5 (MDA5), or their common adaptor protein mitochondrial
ntiviral signaling protein (MAVS). In contrast, silencing of MyD88,
oll-like receptor-3 (TLR-3) or the recently described DexD/H-box
elicase DDX1 sensor had no effect on IFN- mRNA induction.
inally, we found that overexpression of either RIG-I or MDA5
everely impaired BTV expression in infected A549 cells.
Conclusion:These results suggest that theRIG-I-like (RLR)path-
ay is speciﬁcally engaged for IFN- production following BTVnfection and indicate that RIG-I and MDA5 can both contribute
o its recognition and control.
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Flavi and Bunyavirus mosquito vector distribution in North
Western Canada
R. Waeckerlin1, J. Swann1, B. Elkin2, A. Zuliani1, S. Cork1,∗
1 University of Calgary, Calgary, AB, Canada
2 Environment and Natural Resouces, Government of the Northwest
Territories, Yellowknife, NT, Canada
Background: Arthropod borne virus have gained increasing
attention over the last decade. Their distribution is believed to be
highly affected by climate change due to the associated changes
in vector ecology. The rapid spread of West Nile virus over the
last decade has conﬁrmed the importance of monitoring arthro-
pod borne pathogens. The introduction of exotic animal andhuman
disease vectors to Canada could pose signifcant animal and human
health risks. In thisproject,we investigate thedistributionofpoten-
tial Flavi- and Bunyavirus vectors in selected areas of northern
Alberta and the southern Northwest Territories.
Methods:Mosquitoeswere collected in eight locations of north-
ern Alberta (AB) and the southern Northwest Territories (NWT) in
the vector season of 2010 (AB) and 2008 – 2010 (NWT).Mosquitoes
were sorted to species and pooled by sampling date, location and
species. RNA was extracted from pools and tested for the presence
of West Nile virus (Flavivirus), and Bunyamwera virus speciﬁc RNA
by real time RT-PCR and qualitative RT-PCR.
Results: Culex tarsalis, themain transmitting vector ofWest Nile
Virus in Western Canada, was found as far north as Yellowknife,
NWT in 2010. These ﬁndings were consistent over two years. No
Culex tarsalis weres found in the other regions that were sam-
pled. Similarly, Aedes vexans was found in the Chinchaga, but none
of the other sampling regions. Culiseta inornata, one of the main
transmitting vectors for northernBunyaviruses (CacheValley virus,
Snowshoe Hare virus, Jamestown Canyon virus), was consistently
found in most of the sampling locations. No Flavivirus speciﬁc RNA
was detected in the tested samples.
Conclusion: The presence of Culex tarsalis as far north as
Yellowknife indicates the need for systematic surveillance of
arthropod vectors because although no virus was detected in
the samples collected in the years of the project further sam-
pling is required to be certain, and predictive models for other
pathogens have demonstrated that changing climatic variablespathogens further north.
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